Pasteurella multocida is an important bacterium associated with pneumonia in swine. 2, 8, [15] [16] [17] [18] [19] Suppurative bronchopneumonia in the absence of pleuritis is the typical lesion associated with porcine pneumonic pasteurellosis, [15] [16] [17] but fibrinonecrotic pneumonia with pleuritis may be observed. 4, 8 Epidemiologic studies indicate that most epizootics of acute fibrinonecrotic pleuropneumonia in swine are associated with Actinobacillus pleuropneumoniae. 4, [20] [21] [22] In some epizootics, there may be no lesions that differentiate pleuropneumonia associated with P. multocida from that associated with A. pleuropneumoniae. 4 Salmonella cholerae-suis may produce subtle pulmonary lesions that vary from focal to diffuse consolidation 1, 13, 14, 24 or even severe fibrinonecrotic pneumonia similar to that associated with A. pleuropneumoniae and P. multocida. 1, 4 Extrathoracic lesions of cutaneous hyperemia, splenomegaly, disseminated lymphadenopathy, colitis, or hepatitis may be helpful in differentiating pneumonia associated with salmonellosis 24 from that associated with P. multocida or A. pleuropneumoniae. The purpose of this study was to determine the prevalence of P. multocida, A. pleuropneumoniae, and S. cholerae-suis in necrotizing, hemorrhagic, fibrinous pleuropneumonia in Missouri swine and to identify nonpulmonary lesions that might aid in differentiating these agents at necropsy.
The specimens used in this study were swine necropsied at the Veterinary Medical Diagnostic Laboratory, University of Missouri, from January 1, 1989, through June 30, 1990. Individual specimens with pneumonia were examined for the presence of concurrent pleuritis and concomitant cutaneous hyperemia, splenomegaly, lymphadenopathy, and colitis. Tissues were collected in neutral phosphate-buffered 10% formalin and processed routinely for histologic examination. Lung of each specimen was examined histologically for lesions characteristic of Mycoplasma spp. 11 When available, liver was examined histologically for necrotizing hepatitis as an indication of Salmonella infection. 24 Lung of each specimen was cultured for P. multocida, A. pleuropneumoniae, and S. cholerae-suis as previously described. 3, [5] [6] [7] 23 Lung was cultured for Mycoplasma spp. as previously described in specimens with typical gross lesions. 11 Two hundred seventy-one of 782 swine necropsied had pneumonia. The number of pneumonic lungs from which Pasteurella, S. cholerae-suis, and A. pleuropneumoniae were recovered is shown in Table 1 . Pasteurella were isolated alone or in mixed culture in 88 swine: P. multocida type D was identified from 68, P. multocida type A from 13, and nonclassifiable Pasteurella spp. from 7. Salmonella cholerae-suis was isolated alone or in mixed culture from lung in 60 swine, and A. pleuropneumoniae was isolated alone or in mixed culture in 23 swine. There are 19 mixed infections with Pasteurella and S. cholerae-suis, 7 with P. multocida type D and A. pleuropneumoniae, and 2 with all 3 bacteria.
Gross and histologic lesions suggestive of infection with Mycoplasma spp. were seen in 71 swine. Cultures for Mycoplasma spp. were often overgrown by bacterial contaminants, precluding cultural diagnosis. Mycoplasma spp. were identified by culture in 6 swine: 1 in which P. multocida type Table 1 . Total isolations of Pasteurella, * Salmonella choleraesuis (Scs), and Actinobacillus pleuropneumoniae (Apl) from pneumonic swine lungs, January 1, 1989, through June 30, 1990. D was identified in pure bacterial culture, 2 in which there were mixed infections with P. multocida type D and S. cholerae-suis, and 3 in which there was no growth of other bacterial pathogens.
Concurrent fibrinous pleuritis and necrotizing, hemorrhagic pneumonia with or without concomitant cutaneous hyperemia, splenomegaly, lymphadenopathy, or colitis were present in 53 swine. A pure growth of P. multocida, A. pleuropneumoniae, or S. cholerae-suis was recovered from 36 swine ( Table 2) , and mixed cultures of these bacteria were recovered from 11 swine with pleuropneumonia. Bacterial pathogens were not recovered in 6 swine with pleuropneumonia. A Mycoplasma sp. was identified by culture from 1 of 11 swine with mixed bacterial pleuropneumonia.
Liver was examined histologically in 40 swine with pleuropneumonia. Multifocal necrotizing hepatitis was present in 9 of 11 swine (82%) from which S. cholerae-suis was identified in pure or mixed bacterial culture. Hepatitis was not seen in any of the 29 swine from which S. cholerae-suis was not identified bacteriologically.
Pasteurella multocida type A has been identified more commonly than P. multocida type D in swine lungs in Minnesota and Ontario, 15, 17, 18 whereas in Missouri swine, P. multocida type D was the most common bacterium associated with pneumonia and pleuropneumonia. Pneumonic pasteurellosis in swine generally is considered to occur secondary to infections with parasites, viruses, or Mycoplasma spp. and other stressors. 8, 9 Also, M. hyopneumoniae has been shown to exacerbate pulmonary infection with A. pleuropneumoniae. 25 Mycoplasma spp. were isolated from 5 cases of pneumonia and 1 case of pleuropneumonia in this study. Pleuropneumonia in other swine from which there was single, mixed, or no significant bacterial growth was probably secondary to Mycoplasma spp. infection that could not be identified by culture.
Actinobacillus pleuropneumoniae or S. cholerae-suis may have been present in some swine with pleuropneumonia from which P. multocida was the only bacterium isolated. This may be especially true of those swine that had received antibiotics, because there are differences in the antimicrobial susceptibility patterns of these bacteria. [5] [6] [7] The isolation and identification of A. pleuropneumoniae requires special bacteriologic media and techniques. 3, 22 Actinobacillus pleuropneumoniae has been isolated by dilution techniques from Table 2 . Pure isolations of Pasteurella multocida, * Salmonella cholerae-suis (Scs), or Actinobacillus pleuropneumoniae (Apl) from porcine pleuropneumonia and associated extrathoracic lesions, January 1, 1989 1, , through June 30, 1990 epizootics of pneumonia in which P. multocida was the initial isolate identified by conventional techniques, 10 and A. pleuropneumoniae has been detected in lung by coagglutination technique, which does not require bacteriologic culture. 12 These techniques were not used in this study; however, A. pleuropneumoniae was isolated in 7 swine from which there were mixed infections with P. multocida, 2 swine with S. cholerae-suis, and 2 swine from which all 3 bacteria were identified, indicating that our bacteriologic techniques are capable of detecting A. pleuropneumoniae in mixed bacterial infections.
Splenomegaly, cutaneous hyperemia, and extrathoracic lymphadenopathy were observed in 6 (87%), 4 (57%), and 4 (57%) of 7 cases, respectively, of pleuropneumonia from which S. cholerae-suis was isolated in pure culture. These lesions were present in 5, 6, and 3 cases, respectively, from which either A. pleuropneumoniae or P. multocida type D were isolated in pure culture. Empirically, the presence or absence of these lesions was not helpful in differentiating pleuropneumonia associated with P. multocida, A. pleuropneumoniae, or S. cholerae-suis by gross findings alone.
On histologic examination, the most reliable indicator of the involvement of S. cholerae-suis was multifocal necrotizing hepatitis. This lesion was not seen in any accessions of individual or concurrent P. multocida or A. pleuropneumoniae infections.
In summary, P. multocida, A. pleuropneumoniae, and S. cholerae-suis were each identified by culture as single or as mixed infections from pleuropneumonia in Missouri swine. No gross lesions were identified that would help differentiate the infections causing pleuropneumonia; however, P. multocida was the most common bacterium identified.
"sensitizing" dose. Anaphylactoid reactions that mimic anaphylactic reactions have also been described. These reactions are not mediated by immune mechanisms and are caused by the direct action of toxic substances such as endotoxins. 3 No prior sensitization is necessary in anaphylactoid reactions as opposed to anaphylaxis. Experimentally induced anaphylaxis has been described previously, 6,7 but there have been no reports of naturally occurring vaccine reactions in swine. A single brief report described a hypersensitivity reaction in swine to parenteral administration of chloramphenicol. 5 No deaths were reported, and the pigs responded to treatment with antihistamine.
This report details suspected anaphylactic or anaphylactoid reactions after prophylactic administration of commer-
